Keywords: competition domestic chicks impulsive choice probability discounting risk sensitivity social foraging behaviour temporal discounting Previous studies have shown that domestic chicks, Gallus gallus domesticus, trained in a competitive foraging condition would subsequently develop a high degree of impulsiveness in an intertemporal choice paradigm. Competition inevitably causes variance in the amount of food that the foragers gain. However, it is not known whether the food variance is causally linked with the impulsiveness. In experiment 1, we compared four groups of chicks trained in combinations of two social conditions (pseudocompetition or isolated) and two food conditions (variable or constant food). The food variance was introduced by varying the number of grains in each trial according to a binomial distribution. The subject chick was separated from the competitors by a transparent wall, and no actual interference occurred. Chicks were subsequently tested in binary choices between a small reward after a short delay (SS) and a large reward after a long delay (LL) in an isolated and constant food condition. If chicks had been trained under the pseudocompetition and variable food, they chose LL significantly less frequently than the other three groups. The effect disappeared when the LL delay was omitted, suggesting that chicks accurately memorized the food amount. The food variance is thus a necessary condition for the stronger temporal discounting. Otherwise, the observed effect could be ascribed to a paradoxical risk proneness associated with the variable option. In experiment 2, we compared four groups of chicks in which food amount varied either in SS or LL, or both. The subsequent binary choice tests revealed that the chicks chose SS irrespective of whether SS or LL had varied. These results cannot be explained in terms of a greater risk-prone choice of the variable option. Coincidence of perceived competition and food variance, at least in one option, is sufficient for chicks to develop choice impulsiveness.
Previous studies have shown that domestic chicks, Gallus gallus domesticus, trained in a competitive foraging condition would subsequently develop a high degree of impulsiveness in an intertemporal choice paradigm. Competition inevitably causes variance in the amount of food that the foragers gain. However, it is not known whether the food variance is causally linked with the impulsiveness. In experiment 1, we compared four groups of chicks trained in combinations of two social conditions (pseudocompetition or isolated) and two food conditions (variable or constant food). The food variance was introduced by varying the number of grains in each trial according to a binomial distribution. The subject chick was separated from the competitors by a transparent wall, and no actual interference occurred. Chicks were subsequently tested in binary choices between a small reward after a short delay (SS) and a large reward after a long delay (LL) in an isolated and constant food condition. If chicks had been trained under the pseudocompetition and variable food, they chose LL significantly less frequently than the other three groups. The effect disappeared when the LL delay was omitted, suggesting that chicks accurately memorized the food amount. The food variance is thus a necessary condition for the stronger temporal discounting. Otherwise, the observed effect could be ascribed to a paradoxical risk proneness associated with the variable option. In experiment 2, we compared four groups of chicks in which food amount varied either in SS or LL, or both. The subsequent binary choice tests revealed that the chicks chose SS irrespective of whether SS or LL had varied. These results cannot be explained in terms of a greater risk-prone choice of the variable option. Coincidence of perceived competition and food variance, at least in one option, is sufficient for chicks to develop choice impulsiveness. © 2016 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved. Animals (including humans) often choose an immediate reward over a larger alternative that is available after a delay. According to a widely accepted psychological framework of choice behaviour (Mazur, 2002) , preference for an immediate option can be explained in terms of temporal discounting of subjective value (Ainslie, 1974 (Ainslie, , 1975 . The degree of discounting is measured in an intertemporal choice paradigm, in which a small/immediate option and a large/delayed alternative are simultaneously presented for the subject to choose one. If the slope of the discounting function is sufficiently steep, the immediate reward will have a higher value than the larger discounted alternative, particularly in the short period before the immediate reward is gained. The subject will thus choose the small option. Because the smaller rewards reduce the overall payoff in the long run, choosing the immediate reward appears to contradict optimization theory (Herrnstein & Mazur, 1987; also see; Herrnstein, 1997) .
In studies of foraging behaviour (Stephens & Krebs, 1986) , however, animals are assumed to have a limited knowledge of food resources. Encounters with prey items will therefore follow a Poisson process. Under this constraint, theoretically, foragers construct an optimal diet menu uniquely based on the profitability of each prey item (Charnov, 1976) . Here, profitability (e/h) is given as the ratio of the energetic gain (e) divided by the total handling time (h). Foragers are thus assumed to discount prey items according to a hyperbolic function of time. Empirical evidence is generally in favour of the hyperbolic discounting theory (Kalenscher et al., 2005; Kalenscher & Pennartz, 2008) . However, behavioural data are not in favour of the zero-one rule, one of the major predictions of the diet menu model. Instead, the choice ratio follows the relative value of the profitability of the food reward in domestic chicks, Gallus gallus domesticus (Aoki, Csillag, & Matsushima, 2006; Izawa, Zachar, Yanagihara, & Matsushima, 
